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A weed killing apparatus com-
prises 8 hollow chamber (1) having an

air inlet and an open end forming a hot

air outlet (4), means for blow in air

through the chamber to exit the open

end thereof, heating means (5) in the

chamber (1) for heating the air passing

through the chamber so that the air exits

the outlet (4) end of the chamber (1) as

a blast of heated air, and means for in-

troducing moisture (21) into the air flow

to mix with the blast of heated air. The
foliage of weeds is surface wetted and

heated which lulls the weeds.
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WEED KILLING METHOD 6c APPARATUS

FIELD OF INVENTION

The invention comprises a weed killing method and apparatus.

BACKGROUND

Conventionally weeds are controlled by pulling out the weeds or by use of chemical

sprays. Chemical sprays are extensively used in various areas and applications. For

example chemical sprays are frequently used by municipal bodies such as city councils

for controlling weeds along road sides, and in public areas such as parks and sports

grounds and so forth. There is a growing awareness however of the side effects which

may arise from use of chemical sprays.

The invention provides an improved or at least alternative form of weed killing method

and apparatus.

In broad terms in one aspect the invention comprises

a hollow chamber having an air inlet and an open end forming a hot air outlet,

means for passing air through the chamber to exit the open end thereof at a volume flow

rate of at least 600 litres/minute, and
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heating means in the chamber for heating the air passing through the chamber so that

the air exits the outlet end of the chamber as a blast of heated air.

In broad terms in another aspect the invention comprises a method of killing or

controlling weeds comprising blowing onto the weeds hot air containing or mixed with

sufficient moisture to wet the foliage of the weeds.

By "wet" is meant that the previously dry foliage of the weeds becomes wetted with

water visible to the naked eye.

In broad terms in a further aspect the invention comprises a weed killing apparatus

comprising

a hollow chamber having an air inlet and an open end forming a hot air outlet,

means for blowing air through the chamber to exit the open end thereof,

heating means in the chamber for heating the air passing through the chamber so that

the air exits the outlet end of the chamber as a blast of heated air, and

means for introducing moisture into the air flow to mix with the blast of heated air.
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The moisture may be introduced into the airflow as a spray of free water which mixes

with and is heated by the hot air blast. The hot water spray/air mixture may also contain

steam if the water becomes heated sufficiently. A stream of water may be injected from

a nozzle for example, into the chamber near the air inlet or intermediate along the length

of the chamber, and be heated sufficiently to exit the apparatus outlet as a mist of hot

water or high humidity air. Alternatively the moisture may be introduced into the air

flow as a fine mist of water droplets which is heated by the hot air flow and/or heating

means within the chamber so that the moisture exits the outlet of the apparatus as a mist

of hot water or steam mixed with the air flow, or alternatively as predominantly hot

water vapour or steam or high humidity air.

Alternatively the moisture may be introduced into the airflow as a spray of free water

in sufficient quantity that a proportion of the water exits the outlet of the apparatus as

substantially cool or low heated water. The cool or low heated water is deposited on

the foliage of the weed and is then heated or further heated by the hot air stream. The

water initially prevents burning or flaming of the weeds foliage and, following heating,

results in a residual heat mass being present on the foliage. Alternatively a spray of free

water may be introduced into the air flow from a water outlet such as a nozzle

positioned immediately beyond the hot air outlet of the apparatus to mix with the heated

air leaving the hot air outlet.

It has been found that in use the moisture wets the foliage of the weeds which are

simultaneously heated by the hot air blast. A saline solution may be added to the water,
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steam or moisture, and high humidity air tends to condense onto the foliage to wet the

weeds. Wetting of the weeds foliage inhibits burning or flaming which could otherwise

occur from a blast of hot air once the weed has initially dried out after being subjected

to the hot air, and can increase the speed of kill relative to the use of hot air alone. The

rate of decay of the dead weeds over days or weeks subsequently may also be increased

relative to hot air alone.

Preferably the flow rate of air through the chamber is at least 600 litres/minute, more

preferably 800 litres/minute, and most preferably in the range 1000 to 5000

litres/minute.

Preferably the air is heated such that it exits the outlet end of the apparatus at a

temperature in the range of about 100°C to 900°C and most preferably in the range

450°C to 6J0°C.

Preferably the means for passing air through the chamber comprises a compressed air

inlet for releasing compressed air into the chamber. Preferably the compressed air

supplied to the compressed air outlet is at a pressure in the range 0.5 to 10 bar and most

preferably 4 to 5 bar immediately prior to the compressed air outlet, which is of a size

0.5 to 1.5 mm in diameter and most preferably 0.9 to 1.3 mm in diameter. Where other

sizes of compressed air outlet are used, preferably the air is at a pressure which creates

an airflow exiting the outlet equivalent to that created by air at a pressure in the range
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0.5 to 10 bar and most preferably 4 to 5 bar passing through an outlet of 0.5 to 1.5 mm

diameter and preferably 0.9 to 1.3 mm diameter.

It is preferred that the air flow through the chamber is provided from a source of

compressed air over compressed air hoses, but alternatively air flow could be provided

by an electric fan or similar of a suitable capacity to provide the required air flow. Air

supply from a compressed air source is preferred because the air source such as the

compressor can then be distantly located from the operator but connected to the
*

operator over relatively small diameter pipes or hoses which are easily moved about by

the operator when using the apparatus.

Preferably the flow rate of water into the chamber is at least one half to one litre per

minute, but the input flow rate of water will depend on the desired water content of the

air exiting the outlet and/or to be applied to the weeds. Where sufficient water is mixed

with the air so that a spray of hot water optionally including some steam exits the outlet

mixed with the hot air, the input flow rate may be well in excess of 1 litre per minute

such as 2.5 litres/minute or more. Where only a fine mist of hot water or steam is to

exit the outlet with the hot air, then the input flow rate of water may be less than 1 litre

per minute, particularly so where the least water is used and the apparatus applies high

humidity air to the weeds such as air having a relative humidity in the range 80% to

98% for example. When the flow rate of the water is such that a proportion of cool or

low heated water exits the apparatus, the amount of water being injected into the hot

air stream will be increased. For example 0.5 litre/minute of water in a hot air stream
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of 100 litres/minute has been found to be suitable. Where saline solution is added the

most preferable range is 1-20% by weight.

The means for introducing water/moisture into the air flow may comprise one or more

water nozzles within the hearing chamber or beyond the hot air outlet of the chamber

which spray water into the air flow as a spray or fine mist. Alternatively one or more

nozzles may be arranged to spray water onto the side wall of the chamber or onto a

heating element in the chamber arranged to heat the water to the desired temperature.

Alternatively again the water may be introduced into the air line so that it is sprayed out

of the air inlet with the air.

Preferably the air heating means is a gas fired heating means, which preferably comprises

at least one gas burner outlet in the chamber to heat the air exiting from the compressed

air outlet. Most preferably the heating means comprises four gas burner outlets

positioned around the interior of the chamber to form a ring of gas burners and the

compressed air outlet is arranged to release the compressed air through the middle of the

ring of burners to most effectively heat the compressed air.

Preferably the apparatus is arranged to be manually operated and comprises a handle at

or near the other end of the apparatus by which a user may move and manipulate the

apparatus and ground contacting means such as wheels or skids for example, at the

outlet end of the chamber. The wheels or skids are to maintain the hot air/water outlet

at a fixed distance from the ground when the apparatus is rolled along the ground over
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weeds to be eradicated. Preferably the outlet end of the apparatus includes a shroud

surrounding the outlet aperture to prolong the contact of the hot air and moisture with

the weeds before escaping to the ambient environment, to increase the wetting of the

weeds foliage in particular. Alternatively the apparatus of the invention could be vehicle,

mounted, by mounting one or more hot air chambers across the front of the vehicle or

along the sides of the vehicle, or on an arm articulated from the vehicle, for example.

In a commercial weed killing apparatus of the invention a gas tank, water tank and air

compressor may be mounted on the back of a vehicle such as a truck and connected to

the apparatus by gas and compressed air hoses, so that the weed killing apparatus may

be used within a radius of for example 50 metres or so from the vehicle. Alternatively

in a smaller apparatus such as a domestic apparatus the gas, water and compressed air

may be supplied from smaller gas, water and compressed air bottles for example.

In another aspect the invention comprises a method of weed killing, comprising

subjecting the weeds to moisture mixed with a flow of compressed air from an outlet for

the compressed air of a diameter in the range 0.5 to 1.5 mm and most preferably 0.9 to

1.3 mm, with an air pressure behind the outlet in the range 0.5 to 10 bar and most

preferably 4 to 5 bar, or to an airflow equivalent thereto, heating the air exiting the

outlet to a temperature in the range 100 to 900°C and most preferably in the range 450

to 650°C.
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To further illustrate the invention a preferred form weed killing apparatus of the

invention which is truck based is described with reference to the accompanying drawings

by way of example and without intending to be limiting, wherein:

Figure 1 shows the preferred form apparatus in use,

Figure 2 is a cross-sectional view through one preferred form of apparatus of the

invention,

Figure 3 is a cross-sectional view through a second preferred form of apparatus of the

invention, and

Figure 4 is close up cross-sectional view of another preferred form of apparatus of the

invention.

Referring to the drawings, the preferred form apparatus all comprise a metal cyUnder 1,

the interior of which forms the hollow chamber of the apparatus in which the air is

heated. At one end the apparatus also comprises a handle 2 and at the other end ground

wheels 3 which in use as shown in Figure 1 maintain the outlet 4 of the chamber spaced

a set distance from the ground. Suitably the distance between the outlet of the apparatus

and the ground is about 40 to 75 mm. The outlet 4 may be surrounded by a shroud 4a

which extends rearwardly as shown, which will prolong contact by weeds over which the

outlet passes with the hot air and water or moisture wetting the weeds. The gap
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between the shroud 4a and the ground may be larger at the rear to allow escape of air

mainly to the rear. By way of example, in the preferred form apparatus the metal

cylinder 1 is approximately 500 mm in length and 90 mm in diameter. It is not

necessary that the cylinder 1 be of circular cross-section as it could alternatively be of

rectangular cross-section so as to kill a strip of weeds as it moves.

Four gas burner outlets 5 are provided at the end of the chamber 1 opposite the open

end 4. In use of the apparatus the gas burner outlets J create a flame at the upper end

of the chamber as shown. The gas burner outlets 5 are supplied with gas such as LPG*

or propane or similar over a gas supply line 6 from for example a truck mounted gas

tank 7 as shown in Figure 1. The gas supply line 6 connects to the handle 2 and the gas

passes through the interior of the handle and through conduit 7 to the gas burners 5.

The handle 2 incorporates a trigger switch 8 which controls the gas, air and water flow,

and a gas adjustor 9 and optionally also a water flow adjustor (not shown). An operator

can turn the gas, air and water flow on or off using the trigger switch 8 as the operator

rolls the apparatus over weeds. The adjustor 9 adjusts the size of the gas flame in the

chamber at the on position of the trigger switch. When the trigger 8 is released so that

the gas and air flow is "off, either a small amount of gas is still allowed to flow to the

gas burners 5 to maintain effectively a pilot flame, so that when the trigger is again

pulled the gas will immediately ignite or alternatively the trigger may also activate a

piezo electric spark starter to relight the gas flow. Instead of being actuated by the

trigger such a piezo starter may be actuated by a separate button or trigger. The primary
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air source for combustion at the gas burners is ambient air which can pass through a heat

shield 10 around the top end of the cylinder 1, and into the chamber through holes

formed in the top part of the cylinder.

A compressed air line 11 supplies a flow of compressed air to a compressed air inlet 12

at the top of the chamber 1 as shown. The compressed air flow is also controlled by the

trigger 8 but with a slight delay, of for example five seconds or so, so that when the

trigger 8 is pulled to "light" the burners 5 to a maximum, after a short delay to allow the

burners to light, compressed air will also flow from the inlet 12. The air will flow

through the flames from the burners 5 so that the high pressure air entering the top end

of the chamber from the compressed air inlet 12 and flowing through the chamber 1 is

heated, to for example of the order of 450 to 6J0°C. Thus the air flow exiting the

outlet 4 of the apparatus mixed with or containing the moisture is an extremely hot blast

of air.

In the apparatus shown in Figure 2 a water line 20 supplies a flow of water to a water

outlet pipe 21 at the top of the chamber as shown. The outlet 21 may comprise a nozzle

which injects a spray of water into the hot air immediately past the gas burners 5 at the

top of the chamber, either as a fine mist or as a spray of larger water droplets.

Alternatively, the outlet may release a light flow of water into the top of the chamber

as shown which contacts or runs down the chamber wall so as to be heated by the

chamber wall to be taken up by the air to increase the humidity of the air, or to be

heated to steam or a mixture of steam and water exiting the outlet 4. A number of

- 10-
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water outlets may surround the gas burners J. It is also possible that the water may

enter the chamber through the compressed air inlet 12 along with the compressed air-

In the apparatus shown in Figure 3, a water line 20. supplies a flow of water to a water

outlet pipe 21 at the bottom of the chamber as shown, near to the hot air outlet. The

water outlet 21 may again comprise a nozzle which injects a spray of water into the hot

air exiting the chamber, either as a fine mist or as a spray of larger droplets. Figure 4

shows a slight variation to the version of Figure 3, where in Figure 4 the water outlet

nozzle 21 is positioned immediately past the hot air outlet of the chamber. In the forms

of Figs 3 and 4 the water will be less heated than in the form of Figure 2. In the Figure

3 and 4 versions water may exit the nozzle 21 in sufficient quantity that all or a

proportion of the water is deposited on the foliage of the weeds as cool or low heated

water to prevent burning or flaming of the weeds foliage as referred to previously.

The water flow is also controlled by the trigger 8 but preferably with a slight delay, of,

for example, 7 seconds or so, so that when the trigger 8 is pulled to light the burners 5

to a maximum, after a short delay to allow the burners to light and compressed air to
*

subsequently begin to flow from the air inlet 12, water will begin to be sprayed from the

water outlet 21 in each case.

The trigger 8 may incorporate a releasable lock so that it can be locked in the on

position so that an operators hand does not tire in use from holding the trigger on over

long periods of use.

- 11 -
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The delay between the trigger initiating the gas flow and then the air flow and water

flow may be provided for by the flow in the gas line activating a gas line flow sensor

which in turn energises solenoid valves to turn on the air and then the water flows.

Alternatively the delay could be provided for by an electronic delay timer controlling the

air and water flow valves.

In the preferred form of the apparatus which is truck based as shown in Figure 1,

compressed air is supplied from a compressor 13 mounted on the back of the truck as

shown. Water is supplied from a water tank 23.

In other versions of the apparatus the water oudet 21 and water line 20 and water

control are omitted, so that the apparatus directs simply a blast of heated air onto the

ds, at a flow rate of at least 600 litres/minute to kill the weeds.wee

Other versions of apparatus of the invention are possible. For example, the chamber 1

could be rectangular in cross-section with a number of gas burner and air outlets spaced

across the width of the upper end of the chamber. In another form a weed killer could

have multiple cylinders 1 ganged together. In another form of apparatus the operator

may carry a gas and water and compressed air supply tank on his back for example.

In the preferred form apparatus described above air is supplied from a compressor over

hose to the compressed air outlet to cause the air flow through the chamber, but

alternative form a large fan could be mounted on the truck which supplies air over

an air

in an

- 12 -
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a large diameter pipe to the apparatus such as a pipe of approximately 100 mm diameter

for example. The apparatus of the invention with a compressed air outlet and

compressed air source has the advantage that only small hoses are required between the

truck or equivalent and the apparatus used by the operator which hoses are easier and

more convenient to move about in use as the operator works.

In the preferred form described the heating means comprises gas burners as described

but alternatively a high temperature electric heating element extending around the top

end ofthe interior of the cylinder 1 could be used.

The foregoing describes the invention including a preferred form thereof. Alterations

and modifications as will be obvious to those skilled in the art are intended to be

incorporated within the scope hereof.

- 13 -



WO 96/03036 PCT/NZ95/00063

1. A weed killing apparatus comprising

a hollow chamber having an air inlet and an open end forming a hot air outlet,

means for passing air through the chamber to exit the open end thereof at a

volume flow rate of at least 600 litres/minute, and

heating means in the chamber for heating the air passing through the chamber so

that the air exits the outlet end of the chamber as a blast of heated air.

2. A method of killing or controlling weeds comprising blowing onto the weeds hot

air containing or mixed with sufficient moisture to wet the foliage of the weeds.

3 . A method of killing or controlling weeds comprising blowing on to the weeds hot

air containing or mixed with sufficient moisture that previously dry foliage of the weeds

becomes wetted with water visible to the naked eye.

4. A weed killing apparatus comprising

a hollow chamber having an air inlet and an open end forming a hot air outlet,

means for blowing air through the chamber to exit the open end thereof,

heating means in the chamber for heating the air passing through the chamber so

that the air exits the outlet end of the chamber as a blast of heated air, and

means for introducing moisture into the air flow to mix with the blast of heated

air.

- 14-
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5
.

A weed killing apparatus according to claim 4, wherein moisture is introduced

into the airflow as a spray of free water which mixes with and is heated by the hot air

blast.

6. A weed killing apparatus according to claim 4, wherein moisture is introduced

into the air flow as a mist of water droplets which is heated in the apparatus so that the

moisture exits the outlet of the apparatus as a mist of water and steam mixed with the

air flow.

7. A weed killing apparatus according to any one of claims 1 to 6, wherein the flow

rate of air through the chamber is at least 600 litres/minute.

8. A weed killing apparatus according to any one of claims 1 to 6, wherein the flow

rate of air through the chamber is in the range 1000 to 5000 litres/minute.

9. A weed killing apparatus according to any one of claims 1 to 8, wherein the air

is heated such that it exits the outlet end of the apparatus at a temperature in the range

of about 100°C to 900°C

10. A weed killing apparatus according to any one of claims 1 to 8, wherein the air

is heated such that it exits the outlet end of the apparatus at a temperature in the range

450°C to 650°C

- 15 -
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11. A weed killing apparatus according to any one of claims 1 to 10, wherein the

means for passing air through the chamber comprises a compressed air inlet for releasing

compressed air into the chamber.

12. A weed killing apparatus according to claim 11, wherein the air is at a pressure

which creates an airflow exiting the outlet equivalent to that created by air at a pressure

in the range 0.5 to 10 bar passing through an outlet of 0.5 to 1.5 mm diameter.

13. A weed killing apparatus according to any one of claims 2 to 12, wherein the flow

rate of water into the chamber is at least one half to one litre per minute.

14. A weed killing apparatus according to any one of claims 2 to 12, wherein the

input flow rate of water is less than 1 litre per minute.

15. A weed killing apparatus according to any one of claims 2 to 14, wherein the

means for introducing moisture into the air flow comprises one or more water nozzles

which spray water into the air flow.

16. A weed killing apparatus according to any one of claims 2 to 15, wherein the air

heating means is a gas fired heating means comprising at least one gas burner outlet in

the chamber to heat the air exiting from the compressed air outlet.

17. A weed killing apparatus according to any one of claims 2 to 16, wherein the

apparatus is arranged to be manually operated and comprises a handle at or near the

other end of the apparatus by which a user may move and manipulate the apparatus.

- 16-
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18. A weed killing apparatus according to claim 17, wherein the outlet end of the

apparatus includes a shroud surrounding the outlet aperture to prolong the contact of

the hot air and moisture with the weeds and increase wetting of the weeds.

19. A weed killing apparatus according to claim 17 also comprising a gas tank, water

tank and air compressor mounted on a vehicle and connected to the apparatus by gas

and air hoses.

- 17-
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